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Claims 

1. A flip-flop circuit of CMOS construction characterized in 
that the respective outputs of the data storage circuit (6) on 
the master side made up of a plurality of logic gates are 
connected to one electrode through the medium of switching 
circuits (7, 8) that are made up of at least 2 series MOS 
transistors that transfer input data, the respective outputs of 
the data storage circuit (9) on the slave side made up of a 
plurality of logic gates are connected to the other electrode 
through the medium of switching circuits (10, 11) made up of at 
least two series MOS transistors that transfer the data from the 
master side to the slave side, and the respective outputs of the 
data storage circuit (6) of the master side are connected 
directly, or are connected through the medium of the logic gate 
(12), to the gate of one or more of the MOS transistors of the 
respective series connected MOS transistors of the switching 
circuits (10, 11) of the slave side. 

2. A flip-flop circuit characterized in that, in the flip- 
flop circuit recorded in Paragraph 1 of the patent claims, the 
data transfer clock for the master side and the data transfer 
clock for the slave side use the same signal. 
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Detailed explanation of the invention 
Industrial application field 

This invention relates to an IC made up of a plurality of 
flip-flop circuits having a data transfer function, an IC made up 
of a plurality of flip-flop circuits having a data latching 
function, and an IC made up of a plurality of flip-flop circuits 
having a count function, such as ICs used for LCD drives and ICs 
used for VFD drives. 

Prior art 

In regard to flip-flop circuits of a CMOS construction, in 
the past, there was the device that used the clocked gate (1) 
such as is shown in Figure 1, and the device that used the 
transmission gate, such as is shown in Figure 2. 

Here, the signal (DIN) is the input data for the flip-flop 
circuit, the signal (M) is the storage data for the master side, 
the signal M is its inverted signal, the signal (Q) is the 
storage data, for the slave side, and signal (Q overline) is its 
inverted signal. Also, signal (CL) is the transmission clock, and 
the signal (CL overline) is its inverted signal. 

The element construction for the clocked gate (1) in Figure 
1 is like that of Figure 3(b). In Figure 1 and Figure 2, when the 
signal (CL) is "H" and the signal (CL overline) is "L," the input 
data at signal ( DIN) is written into the storage circuit of the 
master side, and when the signal (CL) is "L" and the signal (CL 
overline) becomes "H," the data that is stored in the master side 
is transferred to the memory circuit of the slave side. 
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As it says above, with such a flip-flop circuit using a 
clocked gate or such a flip-flop circuit using a transmission 
gate, there was the problem that the gate would not operate 
unless the 2 signals (CL) and (CL overline) were used as the data 
transfer clock. Also, as is shown in Figure 5, the signal (CL) 
and the signal (CL overline) were opposite phase signals, and 
unless phase differences (ti, t 2 ) were made as small as possible, 
there was the problem that the flip-flop circuit operated 
erroneously. As is shown an Figure 6, in particular, if the 
number of flip-flop circuits which compose a shift register was 
made n, the converter buffers (3, 5) which generate the shift 
register transfer clock signals (CL) and signals (CL overline) 
would come to drive the gates of 4 x n units of MOS transistors, 
and MOS transistors with large capacitances became necessary (For 
example, if n is assumed to be 100, the number of MOS transistors 
which the inverter buffers (3, 5) drive becomes 400.) 

Furthermore, if the capacitances of the inverter (4) that . 
inverted the phase of the signal (CL) were not made large 
compared to the size of the inverter buffer (5), there was the 
problem that the phase difference (t u t 2 ) could not be made 
small. Also, by making the capacitance of the MOS transistor 
large in this manner a large surface area was required, and there 
were problems the surface area of the IC becoming large and the 
unit cost of the IC becoming high. In addition, because the 
capacitances of the MOS transistors were large, the punch-through 
current for each inverter (3, 4, 5) became large; and as the 
number of gates for the MOS transistors which the inverter buffer 
(4, 5) drove increased, the driving power supply became large, 
the charging current for the inverter buffer (4, 5) became large, 
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and there was the problem that the consumed current of the IC 

became large. 

Purpose 

This invention solve these types of problem points, and its 
purpose is to offer a flip-flop circuit of a CMOS construction 
which operates with 1 transfer clock. 

Abstract 

The flip-flop circuit of a CMOS construction of this 
invention is characterized in that the input data is written to a 
master side data storage circuit by a switching circuit made up 
of a MOS transistor of one channel, the storage data of the 
master side is transferred to the slave side data storage circuit 
by a switching circuit made up of a MOS transistor of the other 
channel, and the transfer clock for the master side. and the / 
transfer clock for the slave side use the same signal. 

Application Examples 

Below, a detailed explanation is given in regard to this 
invention based on application examples. 

Figure 7 is an example of a basic circuit of a flip-flop 
circuit of this invention. As for the signal (M) of the master 
side data storage circuit (6), when the input data signal (DIN 
overline) (the opposite phase signal for the input data signal 
(DIN)T is "H" (V DD level) and the transfer clock signal (CL1) is 
" H," the switching circuit (8) made up of an NMOS transistor is 
turned ON and forcibly becomes "L" (V ss level) , and in the same 
manner, the switching circuit (7) made up of an NMOS transistor 
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is turned OFF and the signal (M overline) becomes "H." In the 
event the input data signal (DIN) is "H," the switching circuit 
(7) is turned ON, the signal (M overline) is forcibly made "L, " „ 
the switching circuit (8) is turned OFF, and the signal (M) 
becomes "H." In this way, the input data (DIN) can be transferred 
to the master side data storage circuit (6) when the transfer 
clock signal (CL1) is "H." In the transferring of the storage 
data of the master side to the data storage circuit of tsfofe slave 
side, if the signal (CL2) is made "L, "when the master side 
signal (M) is "H" and the signal (M overline) is "L, " the 
switching circuit (11) made up of a PMOS transistor on the slave 
side is turned ON, and the signal (Q) is forcibly made "H"; in 
the same manner, when the switching circuit (10) made up of a 
PMOS transistor is turned OFF, the signal (Q overline) becomes 
"L. " Also, when the master side signal (M) is "L" and the signal 
(M overline) is "H, " the switching circuit (10) is turned ON, and 
the switching circuit (11) is turned OFF,' the signal (Q overline) 
is forcibly made "H" and the signal (Q) becomes "L." 

In this way the storage data of the master side is 
transferred to the slave side data storage circuit (9) when the 
transfer clock signal (CL2) is H L." 

As was presented above, in the circuit of Figure 7, when the 
signal (CL1) is "H" the input data can be transferred to the data 
storage circuit of the master side, and when the signal (CL2) is 
M L" the storage data of the master side- can be transferred to the 
storage circuit of the slave side, g ince the s i gnal (CL 1) and t he 
signal (CL2) operate respectively at "H" and "L, " the same signal 
can be used. 

In the case of Figure 7, the capacitances of the switching 
circuits (7, 8) used for data transfer of the master side must be 
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larger than the capacitance of the logic gate of the data storage 
circuit (6), but by means of reducing the resistor (18) (sic; 
should be 13) of Figure 8, the capacitances of the switching 
circuits (7, 8) can be made small compared to that of Figure 7. 

Furthermore, the inverter buffer (12) of Figure 8 is used as 
a data buffer for the master side, and by making the capacitance 
larger, at the time of taking the data of the master side to an 
external section, it is more effectively used than taking the 
signal (M) and the signal (M overline) out directly. [TN: Not 
sure of this paragraph.] 

Figure 9 is an example according to this invention of a 
flip-flop circuit used for 1/2 cycle. The signal (Q overline) is 
connected to the signal (DIN) in Figure 7, and the signal (Q) [is 
connected] to the signal (DIN overline) . In the flip-flop circuit 
using the clocked gate of the example from the prior art, it was 
made a flip-flop circuit for 1/2 cycle by connecting the signal 
(Q overline) to the signal (DIN) as in Figure 4. 

Figure 10 is an example of this invention of a flip-flop 
circuit having a reset function, and it is given the reset 
function by using one of the logic gates of the master side data 
storage circuit (6) and the slave side data storage circuit (9) 
as the 2 input NAND gates (14). The reset signal (RES overline) 
is normally "H, " when it is "L, " the signal (M overline) and the 
signal (Q overline) are made "H," the signal (M) and the signal 
(Q) become "L," and the master side data storage circuit (6) and 
the slave side data storage circuit (9) are reset. Also, as for 
the NMOS transistor (15) that is connected in series with the 
master side switching circuit (7), the signal (M overline) of the 
master side inhibits the input data signal (DIN) from becoming 
"L" when it is "FT when the transfer clock signal (CL1) is " H , 
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but it is unnecessary only when the timing at which the signal 
(CL1) , at which the reset signal (RES overline) becomes "L, " is ■ 
"L," when the input data signal (DIN) is "L, " or when the input 
data signal (DIN) this "L" (sic). 

Figure 11 is another example based on this invention of a 
flip-flop circuit with a reset function: by means of making the 
reset signal (RES overline) "L, 11 the PMOS transistor (16) is 
turned ON, signal (M overline) and signal (Q overline) are 
forcibly made "H," the signal (M) and the signal (Q) are made 
"L, " and the master side data storage circuit (6) and the slave 
side data storage circuit (9) are reset. Here, the NMOS 
transistor of Figure 11 has the same function as that of Figure 
10. 

Effects 

> 

As was presented above/ according to this invention, the 
transfer clock for the master side and the transfer clock for the 
slave side flip-flop circuits can use the same signal, and. it has 
f He" effect that tHe signals can be reduced to 1 compared with the 
2-phase . clock used in the past, and also, it has the effect that 
e"frbhedus operations due to the phase differences (ti, t2) in the 
—ease of the 2-phase clock is the eliminated. It also has the 
effects that: the surface area of the IC can be reduced due to 
the fact that there is 1 less signal, the unit cost of the IC can 
be lowered, and the current consumption can be reduced. In 
addition, according to this invention, there is also the effect 
that the number of elements for the flip-flop circuit can be 
reduced compared to those used in the past. In the case [of the 
circuit] used until now of Figure 1, the number of elements is 
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20, and in the case (of the circuit] of this invention of 
Figure 7, the number of elements is 16. 

Now, with this invention, the master side switching circuit 
is constructed of NMOS transistors, and the slave side switching 
circuit is constructed of PMOS transistors, but the master side 
switching circuits can also be constructed of PMOS transistors 
and the slave side switching circuit of NMOS transistors. 

Brief explanation of the figures 

Figure 1 is a prior example of a flip-flop circuit using a 
clocked gate. 

Figure 2 is a prior example of a flip-flop circuit using a 
transmission gate. 

Figure 3 (a) is a symbol diagram for a clocked gate, and (b) 
is a drawing showing the element construction for the clocked 
gate. 

Figure 4 is a prior example of a 1/2 cycle flip-flop circuit 
using a clocked gate. 

Figure 5 is a timing chart showing the phases for the signal 
(CL) and the signal (CL overline) used in Figure 1 and Figure 2. 

Figure 6 is a connection example when a plurality of flip- 
flop circuits used in the past are used as a shift register. 

Figure 7 is one example of a basic circuit for a flip-flop 
circuit according to this invention. 

Figure. 8 is one example of an application of a flip-flop 
circuit according to this invention. 

Figure 9 is one example of a 1/2 cycle flip-flop circuit 
according to this invention. 
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Figure 10 and Figure 11 are examples of flip-flop circuits 
according to this invention having a reset function. 




Figure 1 
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Key: 1 Input data 

2 Flip-flop 

3 N = number of units to about one hundred units 
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Figure 8 
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Figure 11 
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(54) Flip-Hop Circuit 

(57) A master-slave type flip-flop circuit includes a 
master latch circuit and a slave latch circuit The master 
latch circuit includes transfer gates (54. 55) for switching 
between on and off states in response to a dock signal 
(CK), transfer gates (56, 57) individually connected in 
series to the transfer gates (54, 55) for switching 
between on and off states in response to a data signal 
(D), and a latch section (50) formed from inverters {58. 
59) connected to the latter transfer gates (56, 57). The 
slave latch circuit includes transfer gates (61, 62) for 
switching between on and off states in response to the 
clock signal (CK), transfer gates (63, 64) individually 
connected in series to the transfer gates (61. 62) for 
switching between on and off states in response to an 
output and an inverted output of the latch section (50), 
and a latch section (60) formed from inverters (65, 66) 
connected to the latter transfer gates (63, 64). 



FIG. 1 (a) 
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Description 

This invention relates to a f Bp-flop circuit and more 
particularly to a master-slave type f lip-flop circuit 

Several exemplary ones of conventional f6p-Jlcp cir- 
cuits will be described with reference to the accompany- 
ing drawings. FIG. 5(a) shows in circuit diagram a 
construction ol an exemplary one of conventional flip- 
flop circuits. Referring to FIG. 5(a), the flip-flop circuit 
shown has a data input terminal 1 for receiving a data 
input signal D, a dock input terminal 2 for receiving a 
clock input signal CK, and an output terminal 3 for out- 
putting a data output signal Q. The flip-flop circuit 
includes four transfer gales 88, 89 and 92, 33 and six 
inverters 90, 91 and 94 to 97 connected between the 
input and output terminate 1 to 3 such that they form a 
master-slave type ffip-f lop circuit In the flip-flop circuit 
the transfer gates 88 and 89 and the invertors 90 and 91 
form a master latch circuit and the transfer gates 92 
and 93 and the invertors 94 and 95 form a slave latch 
circuit 

A timing chart when the master-slave type f Bp-flop 
circuit described above operates is shown in FIG. 5(b). 
Referring to FIG. 5(b), when the dock input signal CK 
has a low f L") level, the transfer gate 88 exhibits a con- 
ducting state, and an inverted signal to the data input 
signal D is outputted to an output Q1 of the master latch 
circuit Then, when the dock input signal CK changes to 
a high ("H") level, the transfer gates 89 and 92 are ren- 
dered conducting, and the master latch circuit holds 
data and an inverted signal to the output Ql is outputted 
to the output Q of the slave latch circuit. 

In the master-slave type fEp-flop circuit just 
described, even H the data input signal D exhibits no 
change, the outputs of the invertors 96 and 97 change 
each time the dock input signal CK changes. Conse- 
quently, power Is consumed by the invertors 96 and 97. 
and the power consumption increases in proportion to 
the operation frequency. Further, since the dock input 
signal CK is inputted to the transfer gates 88, 89 and 92. 
93 through the invertors 96 and 97, time is required after 
a change of the dock input signal till a change of the 
output signal Q. and this increases the transfer delay 
time as a flip-flop circuit 

One of countermeasures for overcoming this draw- 
back is disclosed in Japanese Patent Laid-Open Appli- 
cation No. Heisei 1-286609. FIG. 6(a) is a drcuit 
diagram of the drcuit shown in the figure 1 of the docu- 
ment just mentioned. Referring to FIG. 6(a). the drcuit 
shown indudes a master latch drcuit 11 for sampling 
and latching a data input signal VI when a latch signal 
VB exhibits the "H - level, a slave latch drcuit 1 2 for sam- 
pling and latching an output signal VC of the master 
latch drcuit 1 1 when the latch signaJ VB exhibits the V 
level, an inverter 13 for inverting the latch signal VB and 
supplying the inverted latch signal to the slave latch dr- 
cuit 12, an EX-OR (exdushre OR) circuit 14 for exdu- 
srvely ORing an output signal VO of the slave latch 
droit 12 and the data input signal VI, and a NAND dr- 



cuit 15 for logically NAN Ding an output signal VA of the 
EX-OR drcuit 14 and a dock input signal CK and out- 
putting a latch signal V& 

Since the input signal VI and the output signal VO 

5 have an equal level unless the data input signal VI 
exhibits a change, the output signaJ VA is fixed to the V 
level and invalidates the clock signal CK to fix the latch 
signaJ VB to the *H" level. If the input signal VI changes, 
then the output signal VA changes to the H" level, and 

io the NAND drcuit 15 validates the dock signal CK so 
that the master latch drcuit 1 1 and the slave latch circuit 
12 individually perform latching operations similarly as 
in an ordinary flip-flop. Consequently, the output of the 
entire drcuit changes. In this instance, since the input 

is signaJ VI and the output signaJ VO exhibit an equal level, 
unless the input signal VI exhibits a change again, the 
dock signal CK is invalidated by the EX-OR drcuit 14. 

A timing chart when the drcuit described above 
operates is shown in FIG. 6(b). Referring to FIG. 6(b), 

20 when, in the operation within a period defined by two 
vertical broken lines in FIG. 6(b), the input signal VI 
changes from the V level to the "H - level while the 
dock signal CK is at the "H" level, dnce the level of the 
output signal VO and the level of the input signal VI are 

25 different from each other, the signal VA is changed to 
the "H" level by the EX-OR drcuit 14. In this instance, 
since the dock input signal CK is at the "H" level, the 
latch signal VB is changed from the "H" level to the V 
level by the NAND drcuit 1 5, and the master latch drcuit 

30 1 1 latches the signaJ level at the point of time when the 
data input signal VI changes to the "H" level since the 
latch signal VB has been at the H" level till then, and 
outputs the latched signal level to the output VC of the 
master latch drcurt 11. Here, since the latch signal VB 

35 changes to the V level, the "H" level of the output dg- 
nal VC of the master latch circuit 1 1 is latched by the 
slave latch circuit 12, and the thus changing data are 
outputted as the output signal VO. 

In this manner, as seen from the signaJ waveform 

40 VO of FIG. 6(b), depending upon the inputting timings of 
the input signal VI and the dock signal CK, the flip-flop 
drcuit performs in such an operation as indicated by a 
broken line different from a normal operation indicated 
by a solid line, and data are outputted from the flip-flop 

45 drcuit but not in synchronism with the dock signal CK. 
Consequently, the flip-flop drcuit is disadvantageous in 
that it malfunctions in this regard. 

Further, since the flip-flop drcuit requires, in addi- 
tion to such master latch circuit 11 and slave latch drcuit 

so 12 as are required by an ordinary fOp^lop drcuit the 
EX-OR drcuit 14 and the NAND drcuit 15 forprodudng 
the latch signal VB, the flip-flop drcuit is advantageous 
also in that a comparatively large number of elements 
are required to construct the entire f lip-flop. 

55 Furthermore, since the dock input signaJ CK is 
inputted to the master latch drcuit 1 1 and the slave latch 
drcuit 12 after it passes the NAND drcuit 15 and the 
invertor 13, time is required after a change of the dock 
input signaJ CK till a change of the output signaJ VO, and 
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this increases the propagation delay time as a flip-flop 
circuit 

Another flip-flop circuit which contemplates reduc- 
tion in power consumption rs disclosed in Japanese Pat- 
ent Lad-Open Application No. Heisei 2-34018. FIG. 
7(a) is a circuit diagram shown in the figure 1 of the doc- 
ument just mentioned. Referring to FIG. 7(a). the flip- 
flop circuit shown includes a pair of transfer gates 31 
and 32 which are switched between on and off in 
response to a dock input signal CK from the outside, a 
pair of invertors 41 and 42 connected in series in order 
in a forward direction to the transfer gates 31 and 32. 
respectively, another pair of transfer gates 33 and 34 
connected in cross connection between input and out- 
put points of the invertors 41 and 42 and individually 
switchable between on and off in response to an oppo- 
site phase clock input signal CK having a phase oppo- 
site to that of the dock input signal CK, a further pair of 
transfer gates 35 and 36 connected to the output points 
of the invertors 41 and 42. respectively, and individually 
switchable between on and off in response to the oppo- 
site phase dock input signal CK another pair of inver- 
tors 43 and 44 connected in series in order in a forward 
direction between the transfer gates 35 and 36 and an 
output signal Q and an inverted output signal 0, respec- 
tively, and a still further pair of transfer gates 37 and 38 
connected in cross connection between input and out- 
put points of the invertors 43 and 44 and individually 
switchable between on and off in response to the clock 
input signal CK. 

In this flip-flop drcuit, the transfer gates 31 and 32 
are turned on in response to a rising edge of the clock 
input signal CK from the V to the "H" level to fetch a 
data input signal D and an opposite phase data input 
signal t into a master latch drcuit 1 00. 

Then, when the dock input signal CK falls from the 
"H" to the V level, the transfer gates 33 and 36 are 
turned on, and the master latch circuit 100 holds the 
data input and simultaneously transfers the data to a 
slave latch drcuit 200. Those data are outputted as the 
output signal Q and the opposite phase output signal O 
of the slave latch drcuit 200. 

FIG. 7(b) shows a timing chart when the flip-flop dr- 
cuit described above operates. Referring to FIG. 7(b), 
when, in the operation at a time indicated by a left side 
one of two vertical broken lines, the dock input signal 
CK changes from the V level to the "H" level, the 
Inverted dock input signal CK changes from the "H" 
level to the V level after a fixed delay time. As a result 
the transfer gates 31 to 38 are rendered conducting, 
and the data input signal D and the output signal Q are 
connected to each other by the transfer gates 31 , 34, 36 
and 37. Meanwhile, the opposite phase data input sig- 
nal and the opposite phase output signal 3 are con- 
nected to each other by the transfer gates 32. 33. 35 
and 38. Consequently, inputs SL to the slave drcuit 
become unstable, and it is indefinite data of which one 
of the levels should be latched. In this manner, the flip- 
flop drcuil of FIG. 7(a) sometimes malfunctions such 



that, when the dock input signal CK changes from the 
V level to the "H" level while the data input signal D and 
the output signal Q have different levels from each 
other, as seen from the signal waveform of the output Q 

5 of the slave latch droit, the ffip-4lop drcuit performs 
such an operation as'indicated by a broken line different 
from a normal operation indicated by a solid lina 

Further, since the circuit construction described 
above requires a dock input signal CK and an inverted 

10 dock input signal CK. naturally an inverter for genera- 
tion of the inverted dock signal is required. Since this 
inverter operates irrespective of a change in data, the 
f Gp-flop drcuit is disadvantageous also in that the power 
consumption reduction effect is tow and the power con- 

is sumption increases in proportion to the operation fre- 
quency. 

Further, time is required after a change of the dock 
input signal CK till a change of the output dgnal Q, and 
this increases the propagation delay time as aflip-flopi 

20 In summary, the conventional flip-flop circuits 
described above are disadvantageous in the following 
points. First with the ffip-flop circuits shown in FIGS. 
5(a) and 7(a), since an invertor for generating an 
inverted dock signal operates continuously even if the 

25 input data O does not change and the output data does 
not change, the power consumption increases in pro- 
portion to the operation frequency. This is because, 
since two input signals of the dock input signal CK and 
the inverted dock input signal CK are required from the 

$o drcuit construction, two invertors for generating the 
inverted dock signal such as the inverters 36 and 97 in 
the flip-flop circuit of FIG. 5(a) naturally operate contin- 
uously irrespective of presence or absence of a change 
of the input data D. 

35 Second, with the flip-flop drcuit shown in FIG. 6(a), 
an input timing of the dock input signal CK and an input 
timing of the data input signal VI have a restriction in 
timing therebetween for stabilization of the drcuit The 
is because the circuit shown in FIG. 6(a) malfunctions if 

40 the level of the data input signal O changes when the 
dock input signal CK is at the "H" level. Further, the dr- 
cuht shown in FIG. 7(a) malfunctions at a rising edge of 
the dock input signal CK when the input data and the 
output dgnal Q are different from each other if a delay 

45 difference appears between the dock input signal CK 
and the opposite phase dock input signal CK 

Third, the f Bp-flop drcuit shown in FIG. 6(a) is com- 
posed of a comparatively large number of elements and 
requires a comparatively large occupation area in a 

so chip. This is because the drcuh shown in FIG. 6(a) 
requires, in addition of the master latch drcuit 1 1 and 
the slave latch drcuit 12, the EX-OR circuit 14, the 
NAND drcurt 15 and the invertor 13 in order to produce 
the latch signal VB. 

55 Fourth, the drcuits shown in FIGS. 5(a) and 6(a) 
are not suitable for high speed operation because time 
is required after a change of the dock input signal CK to 
a change of the data output signal Q or VO. This is 
because, since the dock input signal CK is inputted to 
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the transfer gates via the invertors, time is required after 
a change in level of the dock input signal CK till a 
change in level of the output signal O or VO. 

It is an object of the present invention to provide a 
master-slave type tup-flop circuit which is composed of 
a reduced number of circuit components to reduce 
power consumption when input data does not exhibit a 
change to achieve reduction in power consumption and 
high speed operation. 

In order to attain the object described above, 
according to the present invention, there is provided a 
master-slave type flip-flop circuit comprising a master 
latch circuit for fetching or latching an external data 
input signal in synchronism with an external dock sig- 
nal, the master latch circuit including first latch means 
for complementarity latching data on a first signal line 
and data on a second signal line, a slave latch circuit 
connected to the master latch circuit for fetching or 
latching data signals outputted from the master latch cir- 
cuit in synchronism with the clock signal, the slave latch 
circuit including second latch means for complementa- 
rity latching data on a third signal line and data on a 
fourth signal line, the master-slave type flip-flop circuit 
operating with power supplied from first and second 
power supply voltage supplying means having different 
potentials, first current paths provided between the first 
and second signal lines and the first power supply volt- 
age supplying means and second current paths pro- 
vided between the third and fourth signal lines and the 
second power supply voltage supplying means such 
that the complementary data to be latched by the first 
latch means are defined by a voltage supply from the 
first power supply voltage supplying means to thefirst or 
second signal line whereas the complementary data to 
be latched by the second latch means are defined by a 
voltage supply from the second power supply voltage 
supplying means to the third or fourth signal line, and a 
first transfer gate for connecting or disconnecting the 
first current paths and a second transfer gate for con- 
necting or disconnecting the second current paths, the 
first and second transfer gates being controlled between 
conducting and non-conducting states in response to 
the external dock signal, the external data input signal 
and the data signals from the first and second signal 
lines. 

In the master-slave type flip-flop circuit, the external 
dock input signal is inputted cfirectly to the transfer 
gates without passing a logic gate circuit. Consequently, 
when the data input signal inputted to the flip-flop circuit 
does not exhibit a change, no component consumes 
power irrespective of any change of the dock signal 
input Accordingly, the power consumption is reduced 
as much, and the flip-flop tircuit is low in power con- 
sumption. Further, since a result when the dock input 
signal is inputted directly to the transfer gates and the 
transfer gates are rendered conducting or non-conduc- 
tive in response to the dock input signal is outputted, for 
example, through an invertor stage, the delay time after 
a change of the dock input signal till a change of the 



output signal at the output terminal is reduced, and con- 
sequently, the master-slave type flip-flop circuit is suita- 
ble for high speed operation. 

Further, since the dock input signal and the data 

5 input signal are inputted directly and independently of 
each other to the transfer gates, such transfer gates as 
are formed from MOS transistors connected in a compli- 
cated connection or a logic gate circuit for generation of 
a latch signal is not required. Consequently, the master- 

10 slave type flip-flop circuit can achieve reduction in 
number of components, and this can reduce an occupa- 
tion area of the master-slave type flip-flop tircuit on a 
chip of an integrated circuit. Accorcfingly, high density 
integration can be achieved by the master-slave type 

15 f Bp-flop tircuit. Further, since the transfer gate to which 
the data input signal is inputted and the transfer gate to 
which the clock input signal is inputted operate inde- 
pendently of each other, the clock input signal and the 
data input signal have no restriction in input timings for 

20 stabilization operation. 

The above and other objects, features and advan- 
tages of the present invention will become apparent 
from the following description and the appended daims, 
taken in conjunction with the acconpanying drawings in 

25 which like parts or elements are denoted by like refer- 
ence characters. 

FIG. 1(a) is a circuit diagram of a flip-flop tircuit 
showing a first preferred embodiment of the present 

30 invention; 

FIG. 1 (b) is a time chart illustrating operation of the 
flip-flop tircuit of FIG. 1(a); 
FIG. 2(a) is a circuit diagram of another flip-flop tir- 
cuit showing a second preferred embodiment of the 

35 present invention; 

FIG. 2(b) is a time chart illustrating operation of the 
flip-flop circuit of FIG. 2(a); 
FIG. 3 is a tircuit diagram of a further flip-flop circuit 
showing a third preferred embodiment of the 

40 present invention; 

FIG. 4 is a block cfiagram of a serial to parallel con- 
version tircuit to which a flip-flop tircuit according 
to the present invention is applied; 
FIG. 5(a) is a circuit diagram showing an exemplary 

45 one of conventional flip-flop circuits; 

FIG. 5(b) is a time chart illustrating operation of the 
flip-flop circuit of FIG. 5(a); 
FIG. 6(a) is a tircuit diagram showing another 
exemplary one of conventional f Bp-flop circuits; 

so FIG. 6(b) is a time chart illustrating operation of the 
fGp-flop circuit of FIG. 6(a); 
FIG. 7(a) is a circuit diagram showing a further 
exemplary one of conventional f Dp-flop circuits; and 
FIG. 7(b) is a time chart illustrating operation of the 

55 fGp-flop circuit of FIG. 7(a). 

Referring first to FIGL 1(a). there is shown in circuit 
diagram a master-slave type flip-flop tircuit according to 
a first preferred embodiment of the present invention. 
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The master-slave type flip-flop circuit has a dock input the V level whereas the fifth and sixth NMOS transfer 
terminal 2 for receiving a dock input signal CK. a data gates 61 and 62 are conducting when the dock input 
input terminal 1 for receiving a data input signal 0, and signal CK is at the "H" level. On the other hand, the third 
an output terminal 3 for outputting a output signal Q. A NMOS transfer gate 56 is conducting when the data 
lefnofiaJ of a fir si PMOS transfer gale 54 is connected to s input signal D is at the "H" level where as the fourth 
a power supply One 5, and also a terminal of a second NMOS transfer gate 57 is conducting when the data 
PMOS transfer gate 55 is connected to the power sup- input signal 0 is at the V level. Further, the seventh 
ply line 5. The gate electrodes of the first and second and eighth NMOS transfer gates 63 and 64 are switched 
PMOS transfer gates 54 and 55 are connected com- between conducting and non-conducting states in 
manly to the dock input terminal 2, and the other termi- 10 response to the output of the master latch circuit 50. 
nal of the first PMOS transfer gate 54 is connected to a RG. 1(b) is a timing chart when the drcuit shewn in 
terminal of a third NMOS transfer gate 56 while the F ia 1(a) operates. Referring to FIGL 1(b), when the 
other terminal of the second PMOS transfer gate 55 is clock input signal CK changes from the "H" level to the 
connected to a terminal of a fourth NMOS transfer gate v level, the first and second PMOS transfer gates 54 
57. The gate electrode of the third NMOS transfer gate 1S and 55 are rendered conducting. In this instance, since 
56 is connected to the data input terminal 1, and also an the data input signal D is at the *H' level, the third 
Input point of a first inverter 67 is connected to the data NMOS transfer gate 56 is rendered conducting, but the 
irjput terminal 1. The gate electrode of the fourth NMOS fourth NMOS transfer gate 57 is rendered non-conduct- 
transfer gate 57 is connected to an output point of the j ng because an inverted signal to the data input signal D 
first inverter 67, and the other terminal of the third 20 is inputted thereto from the first inverter 67. 
NMOS transfer gate 56 is connected to an input point of The output Q1 of the master latch section 50 exhib- 
a second inverter 58. The other terminal of the fourth ^s the "H' level equal to the potential of the power sup- 
NMOS transfer gate 57 is connected to an output point pjy |j ne 5 $jnce the first PMOS transfer gate 54 and the 
of the second inverter 58. and the output point of the third NMOS transfer gate 56 are in a conducting state, 
second inverter 53 is connected to an input point of a & and the master latch section 50 holds the data of the "H" 
third inverter 59. An output point of the third inverter 59 level. 

is connected to the input point of the second inverter 58. when the clock input signal CK changes from the 

The second and third inverters 58 and 59 form a master v level to the "H" level, the first and second PMOS 

latch section 50. transfer gates 54 and 55 are rendered non-conducting 

A terminal of a fifth NMOS transfer gate 61 is con- 30 and simultaneously the fifth and sixth NMOS transfer 

nected to a ground line 6, and also a terminal of a sixth gates 61 and 62 are rendered conducting. In this 

NMOS transfer gate 62 is connected to the ground line instance, since the output Q1 of the master latch section 

6. The gate electrodes of the fifth and sixth NMOS 50 and an inverted signal to the output Q1 are inputted 

transfer gates 61 and 62 are connected commonly to to the seventh and eighth NMOS transfer gates 63 and 

the clock input terminal 2, and the other terminal of the as 64, respectively, and the output signal Q1 of the master 

fifth NMOS transfer gate 61 is connected to a terminal of latch section 50 is "IT level data, the seventh NMOS 

a seventh NMOS transfer gate 63 while the other termi- transfer gate 63 is rendered conducting while the eighth 

nal of the sixth NMOS transfer gate 62 is connected to a NMOS transfer gate 64 is rendered non-conducting, 

terminal of an eighth NMOS transfer gate 64. The gate The output signal 02 of the slave latch section 60 

electrode of the seventh NMOS transfer gate 63 is con- 40 exhibits the "L" level equal to the potential of the ground 

nected to an output point of the third inverter 59 which line 6 since the fifth and seventh NMOS transfer gates 

forms the master latch section 50, and the gate elec- 61 and 63 are conducting, and the slave latch section 

trode of the eighth NMOS transfer gate 64 is connected 60 holds the data of the "L' level. Since the signal 02 of 

to an output point of the second inverter 58 which con- the "L" level is inverted by the sixth inverter 68 of the 

structs the master latch circuit. The other terminaJ of the 45 sJave latch circuit, the output terminal Q outputs a signal 

seventh NMOS transfer gate 63 is connected to an input of the "H" level. 

point of a fourth inverter 65 and the other terminal of the Due to the circuit construction and the operation 

eighth NMOS transfer gate 64 is connected to an output described above, the master-slave type flip-flop circuit is 

point of the fourth inverter 65, and the output point of the advantageous in the following points, 

fourth inverter 65 is connected to an input point of a f rfth so 

inverter 66 and an output point of the fifth inverter 66 is (A) Since the first and second PMOS transfer gates 
connected to an input point of the fourth inverter 65. 54 and 55 and the frfth and sixth NMOS transfer 
Thus, the fourth and fifth inverters 65 and 66 form a gates 61 and 62 are rendered conducting a non- 
slave latch section 60. Further, an Input point of a sixth conducting directfy in response to the clock input 
inverter 68 is connected to the output point of the fourth ss signal CK, an inverted clock input signal and an 
inverter 66, and an output point of the sixth inverter 68 inverter for production of an inverted clock signal 
is connected to the output terminaJ 3. are not required. Accordingly, the master-slave type 
The first and second PMOS transfer gates 54 and f Bp-flop circuit is very low in power consumption 
55 are conducting when the clock input signal CK is at and high in operation speed. 
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(B) Since the first and second PMOS transfer gates 
54 and 55 to which the clock input signal CK is 
inputted and the third and fourth NMOS transfer 
gates 56 and 57 to which the data input signal 0 is 
Inputted Operate craeperaerriiy or each other, the 5 
dock input signal CK and the data input signal 0 
have no restriction in timing therebetween, and nor- 
mally stable operation is anticipated with the mas* 
ter-dave type flip-flop circuit 

(C) The number of elements which form the ftp-flop 10 
circuit is comparatively small, and the f Bp-flop cir- 
cuit is reduced in occupation area in a chip and 
facilitates high density integration. 

Referring now to FIG. 2(a), there is shown in circuit is 
diagram a master-slave type flip-flop circuit according to 
a second preferred embodiment of the present inven- 
tion. The master-slave type f Dp-flop circuit shown has a 
dock input terminal 2 for receiving a dock input signal 
CK, a data input terminal 1 for receiving a data input sig- 20 
na) D, and an output terminal 3 for outputtmg an output 
signal Q. A terminal of a first NMOS transfer gate 69 is 
connected to a ground line 6, and also a terminal of a 
second NMOS transfer gate 70 is connected to the 
ground line 6. The gate electrodes of the first and sec- 2s 
ond NMOS transfer gates 69 and 70 are connected 
commonly to the dock input terminal 2, and the other 
terminal of the first NMOS transfer gate 69 is connected 
to a terminal of a third NMOS transfer gate 71 and the 
other terminal of the second NMOS transfer gate 70 is 00 
connected to a terminal of a fourth NMOS transfer gate 
72. The gate electrode of the third NMOS transfer gate 
71 is connected to the data input terminall and also an 
input point of a first inverter 67 is connected to the data 
input terminal 1, and the gate electrode of the fourth 35 
NMOS transfer gate 72 is connected to an output point 
of the first invertor 67. The other terminal of the third 
NMOS transfer gate 71 is connected to an input point of 
a second invertor 58, and the other terminal of the 
fourth NMOS transfer gate 72 is connected to an output 40 
point of the second invertor 58. The output point of the 
second invertor 58 is connected to an input point of a 
third invertor 59. and an output point of the third invertor 
59 is connected to the input point of the second invertor 
58. The second and third inverters 58 and 59 thus form 45 
a master latch section 50. 

A terminal of a fifth PMOS transfer gate 73 is con- 
nected to a power supply line 5. and also a terminal of a 
sixth PMOS transfer gate 74 is connected to the power 
supply tine 5. The gate electrodes of the fifth and sixth so 
PMOS transfer gates 73 and 74 are connected com- 
monly to the dock input terminal 2, and the other termi- 
nal of the fifth PMOS transfer gate 73 is connected to a 
terminal of a seventh NMOS transfer gate 75 and the 
other terminal of the sixth PMOS transfer gate 74 is con- $5 
nected to a terminal of an eighth NMOS transfer gate 
76. The gate electrode of the seventh NMOS transfer 
gate 75 is connected to the output point of the third 
invertor 59 which forms the master latch section 50. and 
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the gate electrode of the eighth NMOS transfer gate 76 
is connected to the output point of the second invertor 
58 which forms the master latch section 50. The other 
terminal of the seventh NMOS transfer gate 75 is con- 
nected to an input point of a fourth invertor 65, and the 
other terminal of the eighth NMOS transfer gate 76 is 
connected to an output point of the fourth invertor 65. 
The output point of the fourth invertor 65 and the input 
point of the fifth invertor 66 are connected each other, 
and the output point of the fifth invertor 66 is connected 
to the input point fourth invertor 65. Thus, the fourth and 
fifth inverters 65 and 66 form a slave latch section 60. 
An input point of a sixth invertor 68 is connected to the 
output point of the fifth invertor 66, and an output point 
of the sixth invertor 66 is connected to the output termi- 
nal 3. 

The first and second NMOS transfer gates 69 and 
70 are conducting when the dock input signal CK is at 
the "H" level, but the fifth and sixth PMOS transfer gates 
73 and 74 are conducting when the dock input signal 
CK is at the "L" level. Further, the seventh and eighth 
NMOS transfer gates 75 and 76 are switched between 
conducting and non-conducting states in response to an 
output of the master latch section 50. 

FIG. 2(b) is a timing chart when the drcuit of FIQ. 
2(a) operates. Referring to FIG. 2(b), when the dock 
input signal CK changes from the V level to the "H" 
level, the first and second NMOS transfer gates 69 and 
70 are rendered conducting. If the data input signal D 
rises from the V level to the *H" level in this condition, 
then the third NMOS transfer gate 71 is rendered con- 
ducting. On the other hand, the fourth NMOS transfer 
gate 72 is rendered non-conducting because an 
inverted signal to the data input signal D is inputted 
thereto from the first invertor 67. As a result the output 
Q1 of the master latch section 50 exhibits the V level 
.equal to the potential of the ground line 6 since the first 
and third NMOS transfer gates 69 and 71 are conduct- 
ing, and the master latch section 50 holds the data of 
the "L" level. 

If the dock input signal CK falls from the "H" level to 
the V level, then the first and second NMOS transfer 
gates 69 and 70 are rendered non-conducting while the 
fifth and sixth PMOS transfer gates 73 and 74 are ren- 
dered conducting. Since the output Q1 of the master 
latch section 50 and an inverted signal to the output 01 
are inputted to the seventh and eighth NMOS transfer 
gates 75 and 76, respectively, and the output Q1 of the 
master latch section 50 is data of the V level, the sev- 
enth NMOS transfer gate 75 is rendered non-conduct- 
ing while the eighth NMOS transfer gate 76 is rendered 
conducting. As a result, the signal Q2B of the slave 
latch section 60 exhibits the "H" level equal to the poten- 
tial of the power supply since the sixth PMOS transfer 
gate 74 and the eighth NMOS transfer gate 76 ar con- 
ducting. Accordingly, the slave latch section 60 holds 
the data of the V level inverted from the signal 028. 
Since the data 02 of the V level is inverted by the sixth 
invertor 68 connected to the output signal 02 of the 
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slave latch section 60, the output terminal 3 outputs a 
signal Q of the "H* level. 

Referring now to FIG. 3(a). there is shown in circuit 
diagram a master-slave type flip-flop circuit according to 
a third preferred embodiment of the present invention. $ 
The master-slave type f Bp-flop circuit shown has a clock 
ir^aH terminal 2 tor receiving a clock input signal CK, a 
data input terminal 1 for receiving a data input signal D. 
and an output terminal 3 for outputting a data output sig- 
nal Q. A terminal of a first NMOS transfer gate 79 is con- to 
nected to a power supply line 5, and also a terminal of a 
second NMOS transfer gate 80 is connected to the 
power supply Gne 5. The other terminal of the first 
NMOS transfer gate 79 is connected to a terminal of a 
third PMOS transfer gate 77, and the other terminal of is 
the second NMOS transfer gate 60 is connected to a 
fourth PMOS transfer gate 78. The gate electrode of the 
second NMOS transfer gate 80 is connected to the data 
input terminal 1, and also an input point of a first inverter 
67 is connected to the data input terminal 1 . The gate 20 
electrode of the first NMOS transfer gate 79 is con- 
nected to an output point of the first inverter 67. and the 
gate electrodes of the third and fourth PMOS transfer 
gates 77 and 78 are connected commonly to the clock 
input terminal 2. The other terminal of the third PMOS 25 
transfer gate 77 is connected to an input point of a sec- 
ond inverter 58, and the other terminal of the fourth 
PMOS transfer gate 78 is connected to an output point 
of the second inverter 58. The output point of the sec- 
ond inverter 58 is connected to an input point of a third 30 
inverter 59, and an output point of the third inverter 59 is 
connected to the input point of the second inverter 58. 
The second and third inverters 58 and 59 thus form a 
master latch section 50. 

A terminal of a fifth NMOS transfer gate 83 is con- 35 
nected to a ground line 6. and also a terminal of a sixth 
NMOS transfer gate 84 is connected to the ground line 
6. The gate electrode of the fifth NMOS transfer gate 83 
is connected to the output point of the third inverter 59 
which forms the master latch section 50, and the gate 40 
electrode of the sixth NMOS transfer gate 84 is con- 
nected to the output point of the second inverter 58 
which forms the master latch section 50. The other ter- 
minal of the fifth NMOS transfer gate 83 is connected to 
a terminal of a seventh NMOS transfer gate 81 , and the 4S 
other terminal of the sixth NMOS transfer gate 84 is 
connected to a terminal of an eighth NMOS transfer 
gate 82. The gate electrodes of the seventh and eighth 
NMOS transfer gates 81 and 82 are connected com- 
monly to the clock input terminal 2. The other terminal of so 
the seventh NMOS transfer gate 81 is connected to an 
input point of a fourth inverter 65, and the other terminal 
of the eighth NMOS transfer gate 82 is connected to an 
output point of the fourth inverter 65. The output point of 
the fourth inverter 65 is connected to an input point of a ss 
fifth inverter 66, and an output point of the fifth inverter 
66 is connected to the input point of the fourth inverter 
65. The fourth and fifth inverters 65 and 66 thus form a 
slave latch section 60. An input point of a sixth inverter 



68 is connected to the output point of the fifth invertor 
66, and an output point of the sixth inverter 68 is con- 
nected to the output terminal 3. 

The master -slave type flip-flop circuit of FIG. 3 
operates basically similar to that of the master-slave 
type flip-flop circuit of FIG. 1(a). However, since the third 
and fourth PMOS transfer gates 77 and 78 and the sev- 
enth and eighth NMOS transfer gates 81 and 82 which 
are switched between conducting and non-conducting 
states in response to a change of the dock input signal 
CK are connected to positions near to the master latch 
section 50 or the output terminal 3, the times after a 
change of the dock input signal CK tiD a change of the 
held data by the master latch section 50 and a change 
of the data output signal Q are short. Consequently, the 
present master-slave type flip-flop circuit exhibits an 
improved operation speed. 

FIG. 4 shows in circuit diagram an exemplary appli- 
cation of a master-slave type flip-flop drcuit according to 
the present invention. The master-slave type flip-flop 
circuit of the present invention does not indude an ele- 
ment which operates in response to a change of the 
dock input signal CK and consumes power when the 
data input signal D does not change as described here- 
inabove. Consequently, where such master-slave type 
flip-flop drcuhs are connected in series as seen in FIG. 
4 to construct a series to parallel conversion drcuit. the 
power consumption reduction effect appears signifi- 
cantly, and where a large number of flip-flop circuits are 
connected in series, the effect is very significant 

Having now fully described the invention, it will be 
apparent to one of ordinary skill in the art that many 
changes and modif ications can be made thereto without 
departing from the spirit and scope of the invention as 
set forth herein. 

Claims 

1 . A mast er-sJave type flip-flop circuit which indudes a 
master latch drcuit for fetching or latching an exter- 
nal data input signal (D) in synchronism with an 
external clock signal (CK), said master latch drcuit 
including first latch means (50) for complementariry 
latching data on a first signal line and data on a sec- 
ond signal line, and a slave latch drcuit connected 
to said master latch drcuit for fetching or latching 
data signals outputted from said master latch circuit 
in synchronism with the dock signal (CK), said 
slave latch circuit induding second latch means 
(60) for complementariry latching data on a third 
signal line and data on a fourth signal line, and 
operates with power supplied from first and second 
power supply voltage supplying means (5. 6) hav- 
ing different potentials, characterized in that it com- 
prises: 

first current paths provided between said first 
and second signal lines and said first power 
supply vohage supplying means (5) and sec- 
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ond current paths provided between said third 
and fourth signal fines and said second power 
supply voltage supplying means (6) such that 
the complementary data to be latched by said 
first latch means (50) are defined by a voltage 5 
supply from said first power supply voltage sup- 
plying means (5) to said first or second signal 
Gne whereas the complementary data to be 
latched by said second latch means (60) are 
defined by a voltage supply from said second ;o 
power supply voltage supplying means (6) to 
said third or fourth signal line; and 
a first transfer gate (54 to 57; 69 to 72 ; 77 to 80) 
for connecting or disconnecting said first cur- 
rent paths and a second transfer gate (61 to 64; 75 
73 to 76; 81 to 84) for connecting or discon- 
necting said second current paths, said first 
and second transfer gates (54 to 57, 61 to 64; 
69 to 72, 73 to 76; 77 to 80, 81 to 84) being 
controlled between conducting and non-con- 20 
ducting states in response to the external dock 
signal (CK). the external data input signal (D) 
and the data signals from said first and s econd 
signal lines. 

25 

2. A master-slave type flip-flop circuit which includes a 
master latch circuit including first latch means (50) 
provided between a first signal line and a second 
signal line for complementarity latching data on said 
first and second signal lines, and a slave latch dr- 30 
cuit including second latch means (60) provided 
between a third signal line and a fourth signal line 
for complementanry latching data signals on said 
third and fourth signal lines, said master latch circuit 
and said slave latch circuit being connected in cas- 35 
cade connection, and operates with power supplied 
from first and second power supply voltage supply- 
ing means (5, 6) having different potentials, charac- 
terized in that 

40 

said master latch circuit further includes a 
transfer gate (54, 55; 69, 70; 77, 78) which is 
rendered conducting or non-conducting in 
response to an external dock signal (CK) and 
another transfer gate (56. 57; 71, 72; 79, 80) <s 
which is rendered conducting or non-conduct- 
ing in response to an external data input signal 
(D) or an inverted signal to the external data 
input signal (D) such that said first and second 
signal lines are alternately connected to said so 
first power supply voltage supplying means (5) 
in response to the data input signal (O) in syn- 
chronism with the clock signal (CK) so that the 
complementary data of said first and second 
signal lines are compelled to states defined by ss 
the data input signal (D) by the supply voltage 
from said first power supply voltage supplying 
means (5), and 

said slave latch circuit further includes a trans- 



fer gate (61, 62; 73, 74; 81, 82) which is ren- 
dered conducting or non-conducting in 
response to the clock signal (CK) and another 
transfer gate (63, 64; 75. 76; 83, 84) which is 
rendered conducting or non-conducting in 
response to the complementary data from the 
first and second signal lines of said master 
latch circuit such that said third and fourth sig- 
nal lines are alternately connected to said sec- 
ond power supply voltage supplying means (6) 
in response to the complementary from said 
first and second signal lines of said master 
latch circuit in synchronism with the dock sig- 
nal (CK) so that the complementary data of 
said third and fourth signal lines are compelled 
to states defined by the complementary data of 
said first and second signal lines by the supply 
voltage from said second power supply voltage 
supplying means (6). 

3. A master-slave type flip-flop rircuit which indudes a 
data input terminal (1), a dock input terminal (2), an 
output terminal (3) and first and second power sup- 
prying means (5, 6) for supplying different voltages, 
characterized in that it comprises: 

a master latch drcuit indudng first and second 
transfer gates (54. 55; 69. 70; 77, 78) which are 
rendered conducting or non-conducting in 
response to a clock signal. (CK), third and 
fourth transfer gates (56, 57; 71, 72; 79, 80) 
which are rendered conducting or non-con- 
ducting in response to a data input signal (D), 
said first and second transfer gates (54, 55; 69, 
70; 77. 78) and said third and fourth transfer 
gates (56, 57; 71, 72; 79, 80) being connected 
in series to form first and second signal lines, 
respectively, and latch means (50) connected 
at a terminal thereof to said first signal One and 
at another terminal thereof to said second sig- 
nal line such that said first and second signal 
lines are complementary to each other; and 
a slave latch drcuit induding fifth and sixth 
transfer gages (61, 62; 73, 74; 81, 82) which 
are rendered conducting or non-conducting in 
response to the dock signal (CK), seventh and 
eighth transfer gates (63. 64; 75. 76; 83. 84) 
which are rendered conducting a non-con- 
ducting in response to an output signal of said 
master latch drcuit, said f ifth and sixth transfer 
gates (61. 62; 73, 74; 81, 82) and said seventh 
and eighth transfer gates (63. 64; 75. 76; 83, 
84) being connected in series to form third and 
fourth signal lines, respectively, and latch 
means (60) connected at a terminal thereof to 
said third signal line and at another terminal 
thereof to said fourth signal One such that said 
third and fourth signal lines are complementary 
to each other. 
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4. A master-slave type fGp-flop circuit as set forth in 6. 
dalm 3, characterized in that said first to eighth 
transfer gates (54 to 57, 63 to 66; 69 to 72, 73 to 76; 
77 to 80, 81 to 84) are each formed from a conduct- 
ing type MOS field effect transistor. $ 

&. A master-siave type flip-flop circuit, characterized in 
that tt comprises: 

a master latch circuit inducting first latch means w 
(50) including a pair of invertors (58, 59) each 
connected at an input point to an output point of 
the other invertor for complementarity latching 
data of first and second signal lines connected 
to two junction points of said invertors (58, 59), is 
a first p-channel MOS field effect transistor (54) 
and a second n-channel MOS field effect tran- 
sistor (56) connected in series in order 
between a high potential power supply voltage 
supplying line (5) and said first signal line, and 20 
a third p-channel MOS field effect transistor 
(55) and a fourth n-channel MOS field effect 
transistor (57) connected in series in order 
between said high potential power supply volt- 
age supplying Gne (5) and said second signal 25 
line, an external dock signal (CK) being input- 
ted to the gate electrodes of said first and third 
MOS field effect transistors (54, 55), an exter- 
nal data signal (D) being inputted to the gate 
electrode of said second MOS field effect tran- 20 
sistor (56). an inverted signal to the data signal 
(D) being inputted to the gate electrode of said 
fourth MOS field effect transistor (57); and 
a slave latch circuit including second latch 
means (60) ind uding a pair of invertors (65. 66) ss 
each connected at an input point to an output 
point of the other invertor for complementarity 
latching data of third and fourth signal lines 
connected to two junction points of said inver- 
ters (65, 66), a fifth n-channel MOS field effect 40 
transistor (61) and a sixth n-channel MOS field 
effect transistor (63) connected in series in 
order between a low potential power supply 
voltage supplying line (6) and said third signal 
line, and a seventh n-channel MOS field effect 45 
transistor (62) and an eighth n-channel MOS 
field effect transistor (64) connected in series in 
order between said low potential power supply 
voltage supplying line (6) and said fourth signal 
tine, the dock signal (CK) being inputted to the so 
gate electrodes of said fifth and seventh MOS 
field effect transistors (61. 62). a signal from 
said first signal line in said master latch circuit 
being inputted to the gate electrode of said 7. 
sixth MOS field effect transistor (63), a signal ss 
from said second signal line in said master 
latch circuit being inputted to the gate electrode 
of said eighth MOS field effect transistor (64). 



A master-slave type fGp-flop circuit, characterized in 
that it comprises: 

a master latch circuit including first latch means 
(50) including a pair of invertors (58, 59) each 
connected at an input point to an output point of 
the other invertor for complementariry latching 
data of first and second signal Ones connected 
to two junction points of said invertors (58. 59), 
a first n-channel MOS field effect transistor (69) 
and a second n-channel MOS field effect tran- 
sistor (71) connected in series in order 
between a low potential power supply voltage 
supplying line (6) and said first signal Gne, and 
a third n-channei MOS field effect transistor 
(70) and a fourth n-channel MOS field effect 
transistor (72) connected in series in order 
between said low potential power supply volt- 
age supplying fine (6) and said second signal 
line, an external clock signal (CK) being input- 
ted to the gate electrodes of said first and third 
MOS field effect transistors (69, 70), an exter- 
nal data signal (D) being inputted to the gate 
electrode of said second MOS field effect tran- 
sistor (71), an inverted signal to the data signal 
(0) being inputted to the gate electrode of said 
fourth MOS field effect transistor (72); and 
a slave latch circuit including second latch 
means (60) including a pair of invertors (65, 66) 
each connected at an input point to an output 
point of the other invertor for complementariry 
latching data of third and fourth signal tines 
connected to two junction points of said inver- 
tors (65, 66), a fifth p-channel MOS field effect 
transistor (73) and a sixth n-channel MOS field 
effect transistor (75) connected in series in 
order between a high potential power supply 
voltage supplying line (5) and said third signal 
line, and a seventh p-channel MOS field effect 
transistor (74) and an eighth n-channel MOS 
field effect transistor (76) connected in series in 
order between said high potential power supply 
voltage supplying line (5) and said fourth signal 
line, the clock signal (CK) being inputted to the 
gate electrodes of said fifth and seventh MOS 
field effect transistors (73, 74), a signal from 
said first signal line in said master latch circuit 
being inputted to the gate electrode of said 
sixth MOS field effect transistor (75), a signal 
from said second signal line in said master 
latch circuit being inputted to the gate electrode 
of said eighth MOS field effect transistor (76). 

A master-slave type fBp-f lop circuit, characterized in 
that it comprises: 

a master latch circuit including first latch means 
(50) including a pair of invertors (58. 59) each 
connected at an input point to an output point of 
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the Other inverter for complementarity latching 
data of first and second signal lines. connected 
to two junction points of said inverters (58, 59). 
a fast n-channe! MOS field effect transistor (79) 
and a second p-channei rviOS ftesd effect tran- 5 
sistor (77) . connected in series in order 
between a high potential power supply voltage 
supplying fine (5) and said first signaJ fine, and 
a third n-channel MOS field effect transistor 
(80) and a fourth p-channeJ MOS field effect 10 
transistor (78) connected in series in order 
between said high potential power supply volt- 
age supplying line (5) and said second signal 
line, an inverted signal to an external data sig- 
nal (0) being inputted to the gate electrode of 75 
said first MOS field effect transistor (79), the 
data signal (D) being inputted to the gate elec- 
trode of said third MOS field effect transistor 
(80). an external dock signal (CK) being input- 
ted to the gate electrodes of said second and 20 
fourth MOS field effect transistors (77, 78); and 
a slave latch circuit induding second latch 
means (60) induding a pair of inverters (65. 66) 
each connected at an input point to an output 
point of the other inverter for complemerttarily 25 
latching data of third and fourth signal lines 
connected to two junction points of said inver- 
ters (65. 66). a fifth n^hannel MOS field effect 
transistor (83) and a sixth n-channel MOS field 
effect transistor (81) connected in series in 30 
order between a low potential power supply 
voltage supplying line (6) and said third signal 
line, and a seventh n-channel MOS field effect 
transistor (84) and an eighth n-channel MOS 
field effect transistor (82) connected in series in as 
order between said low potential power supply 
voltage supplying line (6) and said fourth signal 
line, a signal from said first signal line in said 
master latch drcuit being inputted to the gate 
electrode of said fifth MOS field effect transistor 40 
(83). a signal from said second signal line in 
said master latch drcuit being inputted to the 
gate electrode of said seventh MOS field effect 
transistor (84), the dock signal (CK) being 
inputted to the gate electrodes of said sixth and 45 
eighth MOS field effect transistors (81, 82). 
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